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PROGRAMMING DISTRIBUTION SYSTEM 

This application claims the benefit of U.S. Provisional Application No. 
60/159,202 filed on October 13, 1999; U.S. Provisional Application No. 60/159,469 filed on 
October 13, 1999; and U.S. Provisional Application No. 60/163,324 filed on November 3, 
1999. 

CROSS-REFERENCES TO RELATED APPLICATIONS 

This application is being filed concurrently with related U.S. patent 
applications: Attorney Docket Number 19281-000210, entitled "VIDEO ON DEMAND 
SWITCHING SYSTEM"; Attorney Docket Number 19281-000600, entitled 'TRE- 
STORING A PORTION OF A PROGRAM TO ALLOW USER CONTROL OF 
PLAYBACK"; Attorney Docket Number 19281-000700, entitled "LOCAL NEAR VIDEO 
ON DEMAND STORAGE"; Attorney Docket Number 19281-000800, entitled "LOCAL 
STORAGE OF LINEARLY SCHEDULED PROGRAMS"; Attorney Docket Number 19281- 
001000, entitled "PROGRAMMING DISTRIBUTION AND NOTIFICATION SYSTEM"; 
Attorney Docket Number 19281-001100, entitled "METHOD FOR PROVIDING 
PROGRAMMING DISTRIBUTION"; Attorney Docket Number 19281-001200, entitled 
"METHOD FOR AUTHORIZING LIMITED PROGRAMMING DISTRIBUTION"; and 
Attorney Docket Number 19281-001300, entitled "MULTIPLEXED DIGITAL CHANNEL 
STORAGE"; all of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

This invention relates in general to content delivery and, more specifically, to 
delivering a program to an individual business or a residence. 

Content is delivered by satellite, microwave, UHF, VHF, or cable to the set 
top boxes of users in a number of different ways. Most content is available according to a 
linear schedule published in programming guides. Certain additional services are available 
with some of these delivery systems, for example, pay per view (PPV), video on demand 
(V OD) and near video on demand (NV OD). PPV allows a user to purchase the right to play 
a program according to a linear schedule. VOD provides the ability to view a program at any 
time with control of the playback by the user. NVOD is a hybrid approach where a program 



is available on a number of channels in a linear program with staggered start times, but the 
user cannot control playback. 

PPV, VOD and NVOD store the content remote from the user for delivery on 
a dedicated or shared channel PPV and NVOD are broadcast according to a linear schedule 
and multiple users share that single channel. Because the single channel is shared, no user 
can control the playback of the content. In contrast, VOD is singlecasted on a dedicated 
channel available to a single user, which allows control of the playback. For example, a user 
can start, stop, rewind, fast forward, or pause a VOD program. 

SUMMARY OF THE INVENTION 

The invention relates to delivering a program to an individual business or 
residence. In one embodiment, a method is provided for distributing programming. A first 
set of programs is transmitted in real time according to a schedule of programming. A 
second set of programs is stored on a server, with at least one of the first set of programs 
having a counterpart in the second set of programs. At least one of the second set of 
programs from the server is played under the control of a user. In certain embodiments, 
providing such control to the user involves switching from transmission of a particular 
program according to the schedule of programming to transmission of a counterpart to the 
particular program from the server. The counterpart program from the server may be played 
from its beginning. Alternatively, a temporal position for the transmission of the particular 
program according to the schedule of programming may be ascertained and the counterpart 
from the server played from substantially the same temporal position. 

In another embodiment, a first set of programs is transmitted in real time 
according to a schedule of programming. A second set of programs is stored on a server, 
with at least one of the first set of programs having a counterpart in the second set of 
programs. A request from a user for program control over one of the programs in the first set 
of programs is detected. A determination whether the requested program has a counterpart 
program stored on the server is made. If so, the counterpart program form the server is 
played under the control of the user. 

Reference to the remaining portions of the specification, including the 
drawings and claims, will realize other features and advantages of the present invention. 
Further features and advantages of the present invention, as well as the structure and 



operation of various embodiments of the present invention, are described in detail below with 
respect to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

Fig. 1 is a block diagram that shows an embodiment of a program delivery 

system; 

Fig. 2 is a block diagram illustrating another embodiment of a program 
delivery system that remotely locates an additional content provider away from a cable 
10 provider; 

Fig. 3 is a block diagram depicting one embodiment of a program delivery 
system that wirelessly passes content from a cable television provider to a transmission 
O system; 

m Fig. 4 is a block diagram showing an embodiment of a program delivery 

H5 system that uses a satellite based transmission system; 

^ Fig. 5 is a block diagram illustrating an embodiment of a set top box that 

kQ includes a control channel; 

j\ Fig. 6 is a block diagram illustrating another embodiment of a set top box that 

□ has content storage capability; 

r20 Fig. 7 is a flow diagram which shows a process for either retrieving real-time 

•r programs or previously stored programs; 

Fig. 7A is a flow diagram showing the interaction of a notification feature with 
the retrieval of real-time programs or previously stored programs; 

Fig. 7B is a flow diagram showing one embodiment for retrieving a previously 
25 stored program; 

Fig. 7C is a flow diagram showing another embodiment for retrieving a 
previously stored program; 

Fig. 7D is a flow diagram showing a further embodiment for retrieving a 
previously stored program; 
30 Fig. 8 A is a flow diagram which illustrates a process for selecting a previously 

stored program; 

Fig. 8B is a block diagram illustrating one embodiment for coupling a 
notification feature with a menu-based embodiment; 
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Fig. 9A is a block diagram that shows an embodiment of a viewing of a 
particular near video on demand (NVOD) program; 

Fig. 9B is a block diagram that shows another embodiment of a viewing of a 
program gathered from a number channels; 
5 Fig. 9C is a block diagram that shows yet another embodiment of a viewing of 

a program gathered from a number of channels; 

Fig. 1 OA is a flow diagram that shows the steps in showing a NVOD where 
the user controls playback; 

Fig. 1 OB is a flow diagram that shows a process for pre-storing a club program 
10 local to the user, 

Fig. 1 1 is a block diagram depicting another embodiment of a set top box that 
records a number of programs simultaneously; 

Fig. 12A is a block diagram showing yet another embodiment of a set top box 
that records programs on several different carrier channels; 
15 Fig. 12B is a block diagram showing still another embodiment of a set top box 

that records several different carrier channels in their entirety; 

Fig. 13A is a block diagram illustrating an embodiment of a program receiver 



u 

q that produces multiple digital channels simultaneously; 

Fig. 13B is a block diagram illustrating another embodiment of a program 

a a s 

13 20 receiver that also produces multiple digital channels simultaneously; 

n 

*~ Fig. 14 is a block diagram showing an embodiment of a program server that 

uses buffers to store multiple digital channels simultaneously; 

Fig. 15 is a block diagram illustrating another embodiment of a program 
server that uses statistical multiplexing to combine a number of digital channels; and 
25 Fig. 16 is a block diagram showing yet another embodiment of a program 

server that uses a mass storage device that can store multiple digital channels at one time.. 

DESCRIPTION OF THE SPECIFIC EMBODIMENTS 

30 The present invention provides a method for distributing programming. A 

user can watch certain programs with control over playback. Through use of a remote 
control, for example, the user can rewind, fast forward or pause playback of the linearly 
scheduled program. The controlled playback may be provided from the beginning of the 
program or from an intermediate point in the program. 
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In one embodiment, an additional content provider allows users to view a 
predetermined linear schedule of programming on their television. The linear schedule of 
programming provided to the user can be watched in real-time, i.e., as the program is 
broadcast In this embodiment, a subset of the users who subscribe to the additional content 
5 may also subscribe to an additional level of benefits, hereinafter called the "club." The club 
members can also access a subset of or all of the linearly scheduled content at any time. The 
club members can rewind, fast-forward or pause playback of this content with their remote 
controls. 

In the Figures, similar components and/or features may have the same 
1 0 reference label. Further, various components of the same type may be distinguished by 
following the reference label by a dash and a second label that distinguishes among the 
q similar components. If only the first reference label is used in the specification, the 

*2 description is applicable to any one of the similar components having the same first reference 

a* 

IS label irrespective of the second reference label. 

15 Fig. 1 shows a block diagram of one embodiment of the prog-am delivery 

jjjj system 100. The program delivery system 100 includes a transmission system 108, set top 

« boxes 120, a subscriber management system 124, a subscriber server 128, a program server 

U 

q 132, a program request database 136, and a satellite dish 116. The program server 132 and 
the program request database 1 36 are part of a system of an additional content provider. The 

Q 20 additional content provider system interfaces with the other components that are part of a 

*** system of a cable television provider. 

The subscriber management system 124 contains account information for all 
users such as customer names, addresses, set top box addresses, credit history, subscription 
status, and video on demand (VOD) status. This information is used to enable programs on 
25 the set top box(es) 120 of each user. Interactive screens for selecting services are formulated 
by the subscriber management system 124. The screens allow the user to select additional 
products or services. From the satellite dish 1 16, the subscriber management system 124 
receives program information relating to any downloaded programs or real-time programs 
that are made available to the program delivery system 100. 
30 The subscriber server 128 stores content that is provided to the transmission 

system 108 for distribution to the set top boxes 120. Programs are stored in compressed 
digital form. Preferably, MPEG-2 compression is used, although, other embodiments could 
use different algorithms such as MPEG-4. The programs are downloaded from the satellite 
dish 1 16 for later broadcast or are provided on removable storage media such as tapes or 
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disks. Additionally, real-time content is provided to the subscriber server 128 for immediate 
broadcast from sources such as the satellite dish 1 16 or a broadcast television antenna 

The cable television provider interacts with the systems of additional content 
providers in order to supply additional programs to users. This additional content could 
include commercial supported channels, commercial-free channels, home shopping, 
interactive services, pay-per-view, video-on-demand, or near video-on-demand. In this 
embodiment, a program request database 136 and program server 132 respectively provide 
additional information to the cable television provider for billing, for example, and content to 
the cable television provider for broadcast to specific set top boxes 120. An interface 
standard or custom software allows interaction between the systems of the additional content 
provider and the cable television provider. Interaction between the systems allows 
communicating program, billing and other information. 

The subscriber management system 124 interacts with the program request 
database 136 in order to provide program entitlement to users. The program request database 
136 stores user specific information, club specific information and programming information. 
The user specific information includes such things as name, address, set top box address, . 
membership privileges, membership history, and available credit. The club specific 
information includes such things as program listings and descriptions; coming attractions, 
premieres and specials; a membership history summary; and program usage by class of 
program. For real-time broadcasts, the programming information includes such things as 
schedules, program descriptions and upcoming specials. 

The user specific information, club specific information and programming 
information are available to the subscriber management system 124 for accounting purposes 
and for formulating the menu screens presented to the user. For example, the user may want 
to know their account balance or the number of times certain classes of programs were 
viewed. Additionally, some embodiments can limit the amount of times a user can replay a 
program during a defined period or number of uses in a period. This usage information is 
stored in the program request database 136 and used by the subscriber management system 
124 before entitling a set top box 120 to watch a program. 

The program server 132 stores programs associated with an additional content 
provider. The subscriber management system 124 checks with the program request database 
136 to determine if a program is available. The program server 132 can load the programs 
onto the subscriber server 128 or directly couple the program to the transmission system 108. 



Accordingly, the subscriber management system 124 uses the information from program 
request database 136 in order to entitle the program for the users. 

The transmission system 108 takes the various programs and multiplexes them 
onto a conduit coupled to the set top boxes 120. Typically, frequency division multiplexing 
techniques are used in order to transmit the various program streams onto a single coaxial 
cable, an optical fiber or a combination thereof The transmission system 108 may include 
analog to digital converters, digital compression hardware, multiplexers and other items in 
order to make the best use of the available bandwidth. The subscriber management system 
124 controls the transmission system 108 to route the appropriate program streams to the 
desired set top box 120 of the user. Although not shown in the figure, a node can be 
interposed between the transmission system 108 and the set top box 120 as is well known in 
the art. 

Although the program request database 136 is separate from the subscriber 
management system 124 in the above embodiment, some embodiments could combine these 
functions. Program information could be provided to the subscriber management system 1 24 
for management from there with appropriate software and hardware. 

With reference to Fig. 2, another embodiment is shown which separates the 
additional content provider system 204 from the cable television provider system. This 
embodiment allows the additional content provider to have a central location that could 
communicate with a number of cable television providers in remote geographical locations. 
A first and second satellite dishes 216, 220 communicate through a satellite 208. The 
satellite 208 provides bi-directional communication such that the subscriber management 
system 124 can interact with the program request database 136 and the program server 132 
can send the program to the subscriber server 128 or send the program directly to the set top 
boxes 120. 

Referring next to Fig. 3, an embodiment of a program delivery system 300 is 
shown which uses a satellite link to receive the program. A satellite television provider 
uplinks the program with a first satellite dish 304 to a satellite 308. A transmission system 
108 is coupled to a second satellite dish 312 in order to downlink the program. The 
transmission system 108 converts the signal from the satellites to a format understood by the 
set top boxes 120. Although not shown in Fig. 3, other satellites, cables, microwave dishes, 
and antennas could provide the program to the transmission system 108 for distribution to the 
set top boxes 120. 
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Control information passes between the subscriber management system 124 
and the set top boxes 120 by way of either a POTS network 316 or a control data channel to 
each set top box 120. Data is sent to the set top box 120 by way of the control data channel, 
and data is received from the POTS network 316. Rather than reporting usage in near real- 
5 time, the POTS network 3 16 operates in a "store and forward" mode where the set top box 
120 reports usage according to a predetermined schedule such as the middle of every night. 
Alternatively, the subscriber management system 124 could periodically query the set top 
boxes 120 through the POTS network 316. 

With reference to Fig. 4, another embodiment of a program delivery system 
10 400 is shown which places the transmission system 108 in a satellite 408. Although only one 
satellite television provider is shown, multiple satellite television providers could uplink to 
the satellite 408. A transmission system in the satellite 408 combines programs from a 
number of content providers and downlinks the combined signal to satellite dishes 412 for 
each user. The set top boxes 120 decode the downlinked signal. 
15 A modem transceiver in each set top box 120 communicates over a POTS 

f network 416 to the subscriber management system 124 in order to provide entitlement and 

other information. This embodiment uses the POTS network for bi-directional 
O communication in near real-time. Once a program that requires special authorization is 

requested, the subscriber management system 124 is queried for entitlement. In contrast, 
O 20 other embodiments could use broadband packet switched networks for this communication 

"* such as the Internet. 

Referring next to Fig. 5, an embodiment of a set top box 120 is depicted in 
block diagram form. The set top box 120 recovers a digital channel and presents the digital 
channel to the television on a display channel selected by the user. The set top box 120 
25 includes a program receiver 500, a controller 504, a display interface 524, a control 

transceiver 528, a remote control receiver 532, and a channel display 536. Included in the 
program receiver 500 are a tuner 508, a digital channel demodulator 512, a digital channel 
select circuit 516, and a decryption engine 520. The set top box 120 receives programs from 
the satellite dish 412 that is coupled to the satellite, but other embodiments could use other 
30 transmission methods. Control information is sent and received through a plain old telephone 
system (POTS) network 3 1 6 or other bi-directional channel. 

The program receiver 500 selects the desired digital channel from the 
frequency division multiplexed signal received from the transmission system 108. A control 
signal, which corresponds to a particular carrier channel to be downconverted, is sent from 
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the controller 504 to the tuner 508. The tuner 508 downconverts a selected carrier to an 
intermediate frequency (IF) carrier. The signal modulating the IF carrier is converted into a 
digital baseband signal by the digital demodulator 512 whose output is an encrypted MPEG 
signal. The decryption engine 520 performs decryption of the digital baseband signal to 
produce a plaintext signal. A key is provided from the controller 504 to enable this 
decryption. A number of digital channels are interleaved in the plaintext signal through a 
process called statistical multiplexing. Under the direction of the controller 504, the desired 
digital channel is removed from the plaintext signal by the digital channel select circuit 516. 
To allow demuxing the desired digital channel, the program identifiers (PIDs) unique to each 
digital channel are monitored. At this point, the digital channel is compressed in an MPEG-2 
format. 

The final step before the program is in a format suitable for display on a 
television involves decompressing the digital channel in the display interface 524. An 
MGEG-2 decoder in the display interface 524 decompresses the digital channel to an NTSC 
format modulated at frequency that typically corresponds to channel three or four. The 
television is tuned to channel three or four to receive the program contained in the digital 
channel. As is well known in the art, the television can also select a composite video or S- 
video from a composite video or S-video input port in order to receive the program from the 
set top box 120. 

The controller 504 oversees the operations of the set top box 120. The 
controller 504 performs all processing input from a remote control, selecting the carrier 
channel and digital channel and processing control information. The controller 504 includes 
a look-up table that maps the digital channels and their corresponding carrier channels to 
display channels. The user can select a display channel in order to view the corresponding 
content of the digital channel on their television. By using the look-up table, the controller 
504 causes the set top box 120 to tune and decode the digital channel selected by the user 
with the remote control. 

When a program is requested by the user, the subscriber management system 
124 finds an available transmission pathway and provides the display channel to the user. 
When ready to begin viewing, the user requests the display channel with the remote control. 
The set top box appropriately tunes and decodes the digital channel which corresponds to that 
display channel. In other embodiments, the controller 504 can remap a digital channel to any 
display channel such as a dedicated club channel. 
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Control information is sent and received by the control transceiver 528 
through the POTS network 3 1 6. For example, the set top box 120 may request a program 
through a control data channel of the transceiver 528 and the subscriber management system 
124 may respond with a display channel for that program. This transceiver 528 includes a 
5 modem that modulates data onto the phone line and demodulates data from the phone line. 
The controller 504 processes all data sent to and received from the control transceiver 528 on 
the control data channel. Other embodiments could bi-directionally communicate through a 
packet switched network, cellular data network, wired control channel, microwave link or 
other known methods. 

1 0 During playback of a club program, the user can pause, rewind or fast-forward 

the program with their remote control. The club program is sent to the set top box 120 of the 
p user over a dedicated digital channel. The playback commands are sent through the control 

5 data channel to the subscriber management system 124 which controls the subscriber server 

^i? - 

OS 1 28 or program server 1 32 in order to regulate playback. In this way, a club program can be 

tT 1 5 played back much like a video or audio tape locally playing in the VCR or cassette player of 

*5 the user. 

i: i 

s The remote control receiver 532 allows the user to input information into the 

program delivery system 100. Using the remote control, the user sends selections according 
IZ[ to menu prompts on the television screen. The controller 504 processes these selections and 
□ 20 formulates appropriate prompts after receiving information from the subscriber management 
^ system 124. The prompts can be produced by the controller 504 and/or the subscriber 

management system 124. These prompts allow the user to select a club program for playback 
or to otherwise access their account. 

The channel display 536 provides the user with the desired display channel. 
25 This display 536 could be a LED display, a LCD display or an overlay displayed on the 

television screen. The user uses the feedback from the channel display 536 to confirm which 
display channel is currently selected. 

Referring next to Fig. 6, an embodiment of the set top box 600 is shown which 
stores some programs locally. This embodiment includes a controller 612, the receiver 500, 
30 the display interface 524, the program server 132 and the program request database 136. 
Club programs are periodically downloaded and stored in the program server 132. This 
embodiment receives programs through a coaxial cable coupled to the transmission system 
108. Additionally, control information is sent and received over this cable. 
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The controller 612 manages the operation of the set top box 600. Digital 
channels are selected by the controller 612 and downloaded to the program server 132 for 
later viewing or sent directly to the display interface 524 for real-time viewing. The 
controller 612 also retrieves user specific information, club specific information and 
programming information from the program request database 136 in order to entitle the club 
programs stored on the program server 132. 

A mass storage device, such as a magnetic disk, tape drive, video recorder, 
optical disk or the like, in the program server 132 stores the downloaded programs. Local 
storage allows pausing, rewinding and fast-forwarding the program with reduced latency. 
Inexpensive magnetic disks today have eighty gigabytes of data storage which allows roughly 
the same amount of hours of video programming storage or fifteen hundred hours of audio 
programming in the set top box 600. It is to be understood, that the storage device in some 
embodiments may hold information other than club related programs. 

Control information is sent and received by the control transceiver 608. This 
transceiver 608 demodulates the incoming control data channel which has a carrier typically 
in the range of 100 MHz and modulates an outgoing control data channel at a carrier 
frequency which has a carrier typically at 5-50 MHz. The controller 612 processes all data 
sent to and received from the control transceiver 608 on the control data channel. 

The control data channel is broadcast to all set top boxes 120 associated with 
the delivery system 100. In order to avoid other boxes 120 acting upon control information 
addressed to the desired set top box 120, control information is addressed for an identification 
number unique to the desired set top box 120. Additionally, cryptology could be used upon 
the control infonnation to provide further security from unintended boxes 120 decoding the 
control information. 

Referring next to Fig. 7, a flow diagram is shown which demonstrates a 
method for either retrieving real-time programs or previously stored programs. The flow 
diagram of Fig. 7 incorporates various retrieval embodiments and notification embodiments, 
as illustrated by the elements "A," "B, M "C," and "D," which are shown individually with 
greater detail in Figs. 7A - 7D. The real-time programs may be part of a general subscription 
service that includes a fixed schedule of programs played throughout a given time period, 
such as a month. 

Control of playback for stored programs is usually available only to those in 
the club. Club membership is generally an added service beyond that available simply from 
belonging to the subscription service, and is typically more costly to the user than is the 
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subscription service alone. However, other embodiments could provide the privileges of club 
membership without requiring belonging to the subscription service. For example, 
commercially supported television could have the ability to be paused, rewound and fast- 
forwarded instead of a subscription service. A further example, discussed in greater detail 
5 below, includes providing samples of the more versatile club service to non-club-members as 
a marketing strategy. 

The process begins with the user turning on the television set and set top box 
120 in step 704. If desired, the user selects to view a display channel which corresponds to 
the subscription service in step 708. To enable this selection, the controller 612 is informed 
10 of the user's choice by the remote control receiver 532. In response, the controller 612 refers 
to the look-up table of channels (i.e., the channel map) and commands the receiver 500 to 
process the corresponding digital channel. The digital channel is sent to the display interface 
524 for decompression before being displayed on the television. Coincident with displaying 
[*J the digital channel, the channel display 536 is updated by the controller 612 to reflect the 
15 selected display channel. 

5= 
:*= 

,0 At step 712, the subscription program is playing at its previously scheduled 

time for the user. A notification service, shown generically as step 760, may be implemented 
automatically by the system to provide information to the user to regarding whether the 
subscription program is a club program permitting enhanced features for club members. 
20 Additionally, the controller 612 monitors for any of a variety of commands (shown 

O 

generically as steps 770, 780, and 790) that may be activated by the user and which may be 
used to provide controlled viewing access to a previously stored club program. The stored 
club program to which controlled access is granted may be the selection currently being 
shown in step 712 or may be a different club program, as described below. 

25 If the controller detects entry of one of the commands, it determines in step 

770, 780, or step 790, as appropriate, whether or not to authorize playback control of a club 
program selection. At step 744, the system makes use of that determination either to grant 
the user playback control at step 724 or, in some embodiments, to decide whether to show 
promotional information at step 746. If a decision is made to show such information, the 

30 promotional feature is presented to the user at step 748. Such a promotional feature may 

include information describing the enhanced benefits of club membership, the additional cost 
of club membership, and any other relevant information such as special promotional rates. 

One particular aspect of the promotional feature may include a complimentary 
access to the club benefits that the user attempted to access in step 770, 780, or 790. Whether 
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to grant such complimentary access is determined at step 752, and the decision may be made 
by having the subscriber server 128 access information from the subscriber management 
system 124. Examples of information that may be relevant in determining whether to grant 
complimentary access, among others, include whether such complimentary access has ever 
5 previously been granted to the particular user, how long the particular user has been a 
subscriber, and whether the user is delinquent in any payments. 

If the system determines that complimentary access should not be granted, it 
returns to step 712 where the user remains watching the subscription channel in real time. In 
one embodiment, this entire process may be completely transparent to the user. From the 
1 0 user's perspective, his attempt to access a restricted club feature may have had no effect on 
the program stream at his television because the program he is watching is not a club program 
q or because he is not a club member. If, instead, the system determines that complimentary 
access should be granted, it provides the user with playback control of the club program at 
step 724. Regardless whether the user is granted playback control at step 724 as a 
1 5 complimentary promotional feature or as part of the user's club membership, such control 
may be provided either from the beginning of the selected program or from the point in the 
; ! program at which a command was entered, depending on the precise determination made in 

□ step 770, 780, or 790. 

Once authorization is approved, an entitlement is sent to the set top box 120, 

ry 

0 20 600 by the subscriber management system 124 or the controller 612. Among other things, 
the entitlement includes carrier and digital channel information corresponding to the club 
program. The controller 612 commands the receiver 500 to recover the digital channel which 
contains the club program and to present that digital channel to the user. No matter how the 
user is ultimately granted playback control of a club program at step 724, the same 

25 capabilities are provided by the system. At step 724, the user can pause, rewind or fast- 
forward the program just as if it were being played in a VCR of the user. The user could be 
given a limited amount of time to view the club program in order to preserve the resources 
required for a digital channel dedicated to that user alone. In other words, in such an 
embodiment, the user is given a predetermined amount of time to view the club program such 

30 as twice the length of the program. Beyond the predetermined time, the program cannot be 
restarted. 

One aspect of the club notification feature is shown in detail in Fig. 7A, which 
illustrates the functioning of step 760. Variations of such a notification feature, some of 
which are described below, are also within the scope of the invention. The controller 612 
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generally monitors as the user moves through different channels, waiting for the user to settle 
on a particular subscription channel at step 712. Whether the user has settled on that channel 
may by determined, for example, at step 761 by the fact that the user has stayed on that 
channel for a certain period of time (e.g., five seconds). 

If the user has not just recently accessed the subscription channel, the system 
simply continues to provide that channel to the user in real time at step 712. However, an 
identifier may be displayed at step 762 where the user has just settled on that channel. At 
step 762, the identifier is displayed relatively briefly (e.g., 2-6 seconds) so as not to 
interfere with viewing the program. In one embodiment, such an identifier may simply 
identify that the user is now accessing his subscription service. In more elaborate 
embodiments, the identifier may include dynamically generated information indicating, for 
example, the title of the program being shown and the time remaining in the program. In an 
alternative embodiment, indicated by the dashed line, the identifier is not displayed at all, the 
process proceeding instead directly to step 763. 

At step 763, a determination is made whether the program being shown on the 
accessed subscription channel is a club program. If not, the system returns to showing the 
program at step 712 and removes the identifier after the appropriate time period. If a club 
program is being displayed, then a club notification symbol is shown on the identifier at step 
764. In the embodiment shown with the dashed line, the club notification symbol is shown 
by itself rather than in conjunction with the identification symbol. Such a club notification 
symbol may comprise, for example, a special icon or alphanumeric string recognizable to a 
club member or other subscriber to denote that the special playback control is available. In 
certain embodiments, the same icon that is used in other aspects of the system described 
below, such as in a programming guide or in various menu functions, is used. Such 
consistency reinforces the meaning of the notification symbol, serving both to sharpen its 
recognition value and to increase its effectiveness in advertising the special club features. 
Unlike a static icon, the club notification symbol is included on a dynamic basis that reflects 
ongoing changes in the roster of club programs. The overlaid identifier and notification 
symbol remain displayed for a brief period (e.g., 2-6 seconds), and are then removed at step 
765 so that the user may continue to watch the subscription channel without distraction at 
step 712. In certain embodiments, display of the identifier and notification symbol may be 
repeated periodically, such as at 15-minute intervals. 

The controller 612 also monitors at step 766 whether a designated information 
key is activated by the user. Such an information key is used to bring up information on the 
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screen that describes the program currently being shown. Such program information may 
include, for example, the title of the program, a brief description of the program, the time of 
day that the program began, the total time remaining to be shown in the program, a content 
rating for the program, and a quality rating for the program. In different embodiments, 
5 different combinations or subsets of such information may be used. In response to activation 
of the designated information key, the controller 612 directs display of the program 
information on the user's television screen at step 767. 

At step 768, a determination is made whether the program being shown on the 
subscription channel is a club program. If so, a notification symbol is overlaid with the 
10 program information at step 769 so that the display of program information includes such an 
indication that the playback control features for that program are available to club members. 
q In one embodiment, the notification symbol is the same icon that may be displayed at step 

!*i 764 and at other points in the operation of the system, thereby reinforcing the interpretation 

Im 

IB of the icon to subscribers. Display of the notification symbol is determined dynamically to 
1^ 15 reflect the fact that the club programs are subject to change on an ongoing basis. The 
* program information display, including the notification symbol, may be removed by the user, 
« through the controller 612, by again activating the designated key. 

p One method for activating user playback control of a club program is shown in 

j^j Fig. 7B, corresponding generally to step 780. In this instance, the controller 612 monitors in 
Q 20 step 782 whether the PLAY key or its equivalent is activated by the user. The PLAY key is 
used as a simple single-key means for selecting the scheduled program currently showing and 
accessing the stored club program from its beginning. Such a feature allows a user to 
respond to seeing a program that is in progress by issuing a demand for immediate access to 
the entire program. 

25 Activation of the key indicates to the controller 612 that the user has initiated a 

request for access to a club version of the present subscription program. Processing of that 
request proceeds at steps 784 and 786 to determine (1) whether the subscription channel is 
showing a club program and (2) whether the user is a member of the club and therefore 
entitled to access to the previously stored club version. Authorization to access the club 

30 version from its beginning is granted at step 788 only if both conditions are true. 

Authorization may be obtained by querying the controller 612 in some embodiments, while in 
other embodiments in may be obtained by querying the subscriber management system 124. 
If either of the conditions is false, authorization is specifically withheld at step 789. Even so, 
the attempted access has initiated a sequence that may include steps 744, 748, and 752 as 
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described above to grant complimentary access to the club version as a promotional feature. 
One alternative embodiment is illustrated with the dashed line. Instead of simply withholding 
authorization for playback control where the subscription channel is not showing a club 
program, the user is directed to the club channel at step 785, thereby proceeding to steps 
5 shown in Fig. 7D. 

A similar method for acquiring playback control is shown in Fig. 7C, which 
corresponds generally to step 770. In this method, the user indicates that he wishes to control 
the program being shown by activating one of the specific program control keys other than 
the PLAY key or its equivalent. Such program control keys include those keys that would be 
10 used to manipulate the progression of the program if the user had been granted playback 
control, such as FAST FORWARD, REWIND, or PAUSE, among other playback controls 
p that may be activated. In certain embodiments, the program control keys may include the 
ability for the user to give graduated instructions, requesting that the FAST FORWARD or 
REWIND be at a particular rate with respect to the normal propagation speed, such as "2x," 
H15 "4x,"etc. 

,h These authorization conditions may be checked by querying the controller 612 

* . and/or the subscriber management system 124 in various embodiments. After the controller 
O has detected activation of a program control key, a determination is made at steps 774 and 
\%l 776 of (1) whether the subscription channel is showing a club program and (2) whether the 
y 20 user is a club member. If both conditions are true, playback control of the corresponding club 

5 : 
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program is authorized at step 778; if either or both of the conditions are false, at step 779 
such playback control is specifically not authorized. The lack of such authorization within 
step 770 may be overridden according to step 752, where it may be determined that 
complimentary access to the particular club program should be granted as part of a 

25 promotional feature. One alternative embodiment is illustrated with the dashed line. Instead 
of simply withholding authorization for playback control where the subscription channel is 
not showing a club program, the user is directed to the club channel at step 775, thereby 
proceeding to steps shown in Fig. 7D. 

When authorization is granted at step 778, the controller 612 or subscriber 

30 management system 124 determines the current point of playback of the subscription 
program. This playback time can be determined from the MPEG program stream. For 
example, using the control data channel, the playback time may be sent to the subscriber 
management system 124 such that the previously stored on-demand program may be started 
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at step 724 at the current playback point. In this way, the club program is substituted for the 
scheduled program in a manner transparent to the user — the transition from the scheduled 
program presentation to the club program appears seamless and with out temporal distortion. 
From the perspective of the club-member user, he has tuned to a subscription channel, seen a 
5 brief notification that the program being displayed, and used his program control keys to 
control the program as he desires. 

There is still a further way in which the user can initiate accessing a stored 
club program and be given playback control over the program, illustrated in Fig. 7D t which 
corresponds generally to step 790. In step 728, the user can select to show a club display 
10 menu, which presents various program options through an on-screen menu. Such a club 
display menu may be selected, for example, by activating an appropriate key on a remote 
control. The menu may be organized according to program genre, alphabetically, or 
otherwise. At some point, a determination is made whether the user is a club member in step 
0B 792, such as by accessing the subscriber management system 124. In the embodiment 
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yk!5 illustrated in the figure, that determination is made after the user has selected a club program, 
although it may be performed at other times in different embodiments. If the user is not a 
club member, authorization to access the club programs is specifically not authorized in step 
799, although this may be overridden in step 752 for promotional purposes as previously 
)H described. 

D 20 The user is presented with options for selecting a club program in step 794. In 

some embodiments, the menu screen is formulated by the controller 612 and sent to the 
display interface 524. In other embodiments, the on-screen menu is formulated at the 
subscriber management system 124 and fed to the user over a channel, which may be a digital 
channel. The same channel that will ultimately play back the club program can be used. The 
25 menu that is presented may include a notification symbol, such as the dynamically generated 
icon used at other points in the system, to emphasize that the program selections offered are 
specially designated club programs, the complete list of which may frequently change. At 
step 796, the user selects one of the club programs from the menu of options, and the user's 
authorization to control playback of that program from the beginning of the program is 
30 established at step 798. 

The various embodiments illustrated in Fig. 7 - 7D make no particular 
distinction where the club programs are stored. Different possibilities for such storage, all 
within the scope of the invention, are described in detail above. Briefly, the club programs 
may be stored remotely, such as in the subscriber server 128 or in the program server 132, or 

v 
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may be stored locally, such as in the set-top box 600. Fig. 8A is a flow diagram illustrating a 
particular embodiment for selecting a locally stored club program in the set-top box 600. 

In step 804, the user selects a display of linearly scheduled programming. 
This display is formulated by the controller 612 based upon information retrieved from the 
5 program request database 136 in step 808. Certain things relating to billing, for example, 
may be formulated by the subscriber management system 124 and passed to the controller 
612 over the control channel In step 812, the programs are presented to the user such as in 
tabular form by channel and scheduled program time. The set top box 120 formulates the 
display based upon information previously received from the control channel. An example of 
10 such a display, based on a linear programming schedule, is presented in Fig. 8B, discussed in 
more detail below. Other display configurations may also be used, including organizing 
(3 material by genre, alphabetically, by rating, or otherwise. 

~ According to step 814, the controller marks those programs that are within the 

® club with a notification symbol, such as the icon that is used to designate club programs at 

-4 

H-l 5 various other points in the system. Even in embodiments where the notification symbol takes 
jjg the form of a display icon, it operates differently than do other icons that may also be 
) ! incorporated into the program menu. Such other icons are typically limited to static 
O informational designations, indicating, for example, fixed content ratings for each program. 
pi This may be accompanied in some instances by an icon that denotes the existence of a 
1320 parental-lock feature based on the fixed content ratings. By contrast, the club notification 
symbol is a dynamic designation that seamlessly accommodates the ongoing changes in the 
roster of club programs. Thus, to include the club notification symbol, the controller 612 
consults the program request database 136 and/or the subscriber management system 124. 

In step 816, the user designates one of the presented club programs. If 
25 necessary, after obtaining entitlement, the controller 612 enables playback of the stored club 
program from the program server 132 in the set top box 600. The program server 132 stores 
programs in compressed digital form and spools the digital program to the display interface 
524 for decompression and analog conversion. In step 824, the user watches the club 
program with full control of the playback. In different embodiments, program control is 
30 granted from the beginning of the program or is granted according to its position within the 
linear programming schedule, such as described with respect to Figs. 7B and 7C above. The 
program request database 136 is updated with viewing information in step 828. Updating the 
program request database 136 allows enforcing viewing rules such as not allowing the user to 
watch the same program more than five times. 

18 



An example of how an arrangement of programs may appear to the user after 
step 8 14 is shown in schematic fashion in Fig. 8B. The example shows a schedule of 
programs 840 of varying length on seven distinct channels labeled "Ch. A" - "Ch. G" over a 
time period from 6:00 to 1 1 :00. The exemplary schedule includes twelve distinct programs 
840-1 - 840-2, repeated and staggered among various of the channels to accommodate 
different subscriber viewing habits within a fixed schedule. Of the twelve distinct programs, 
four (840-2, 840-3, 840-6, and 840-7) in this example are within the club and may be 
accessed with playback control by club members. Accordingly, at every occurrence of such a 
club program in the schedule, a dynamically generated icon 842 is included to identify the 
availability of the special club features for those programs. 

Referring next to Fig. 9A, the viewing by the user of a near video on demand 
(NVOD) program is shown. In this embodiment, a two-hour NVOD program is distributed in 
real-time with start times staggered by a half-hour. In other words, channels I-IV 928, 932, 
936, 940 each display the same NVOD program at varying start times. In this way, a user 
only has to wait a maximum of a half-hour in order to view the next program in the 
conventional manner. This embodiment improves upon this by allowing the user to begin 
watching at anytime while enjoying control of the playback. 

There are four channels 928, 932, 936, 940 that display the NVOD program in 
this embodiment In this embodiment, each channel 928, 932, 936, 940 displays the program 
a number of times. For example, channel 1 928 displays the NVOD program a first time 912- 
1 at four o'clock, a second time 912-2 at six o'clock and a third time 912-3 at eight o'clock. 
Channel II 932 has start times that are one-half hour after the start times of channel 1 928. 

The user in this example desires to begin watching the NVOD program from 
the beginning at 7:45. The first portion 904 of the NVOD program is stored on the program 
server 132. This storage occurs the first time the NVOD is played on any of the channels 
928, 932, 936, 940. The storage can be either locally in the set top box 120 or remotely from 
the set top box 120. Only a minimum amount 904 or thirty minutes in this embodiment is 
stored locally until the user expresses a desire to view the program and/or control playback. 
Once the user begins watching, the remainder of the program is retrieved from currently 
running channels 928, 932, 936, 940. In this example, the remaining three-quarters of the 
program 908 is retrieved from the program that began at seven thirty 924-3 on channel IV 
940. To support playing a part of a program while other parts are being stored, the program 
server 132 can both store programs to and retrieve programs from the server 132 at the same 
time. 
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In this embodiment, one half hour 904 is stored locally. However, other 
embodiments could have more or less channels with more or less pre-storage. The stagger 
time between program start times is the amount that is stored before viewing. Stagger time is 
calculated by dividing the program length by the number of channels. For example, if the 
5 program is two-hours and is presented on eight channels, the stagger time is fifteen minutes. 
Accordingly, fifteen minutes would be pre-stored locally. 

The embodiment of Fig. 9 A, stores a first portion of the program 904 and 
downloads a second portion 908 from NVOD channels 928, 932, 936, 940. Other 
embodiments could use other delivery mechanisms to receive a first portion that is stored 
1 0 locally before the program is requested. After a request by the user, the remaining portions 
could be downloaded from a variety of methods such as a broadband network connection, a 
VDSL connection, and a satellite TV connection. The broadband network could send the 
0 second portion via a DOCIS modem, a DSL modem, a satellite modem, a power line modem, 

a line of sight modem, a wireless modem or other techniques. In other embodiments, both 
^15 the pre-stored portion and the remaining portion(s) could be downloaded using methods such 
<P as a broadband network connection, a VDSL connection, and a satellite TV connection 

With reference to Fig. 9B, a block diagram shows another embodiment of a 
viewing of a program 958 gathered from a number channels 944, 948, 952, 956. In this 
embodiment, four channels 944, 948, 952, 956 repeat their respective half-hour segments 
□20 960, 964, 968, 972 of the two hour program 958. A NVOD service could still be provided 

from the four channels 944, 948, 952, 956 by the set top box 120. Seamlessly, the set top box 
120 would switch channels every half-hour such that the program 958 appeared on a single 
display channel. 

To provide the program on the viewed channel 942 with control of playback, 
25 the same four channels 944, 948, 952, 956 are used. At some point before the user attempts 
to view the program 958, the first portion 960 is stored on a mass storage device in the set top 
box 120. When a request is made for the program 958, the remaining portions 964, 968, 972 
are retrieved from their respective channels 948, 952, 956. The remaining portions 964, 968, 
972 are gathered either sequentially or in parallel. The user is allowed to control playback in 
30 any of the portions that are resident on the set top box 1 20 even if the whole program 958 has 
not finished downloading. 

Although this embodiment, receives the program portions 960, 964, 968, 972 
from analog or digital channels, other embodiments could receive all or some of the portions 
960, 964, 968, 972 from other sources. For example, the first portion 960 could be received 
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from a channel, but the remaining portions could be downloaded from a broadband network 
connection. In another example, the first portion 960 could be downloaded from a broadband 
network connection and the remaining portions could be received from channels. Further, 
those skilled in the art will appreciate that any number of channels could be used. The more 
5 channels used the smaller the portion size. 

Referring next to Fig. 9C, a block diagram shows yet another embodiment of a 
viewing of a program 958 gathered from a number of channels 976, 980, 984. This 
embodiment reduces the number of channels necessary to transmit a program by one. The 
first portion 960 is broadcast once. All set top boxes 120 in the club record the first portion 
10 960. After the first portion is recorded, the remaining portions 964, 968, 972 play on the 
reduced number of channels 976, 980, 984. In this way, channel 1 976 can replace two 
n channels. 

*Q It is to be understood that other embodiments could occasionally repeat the 

|!P 

8B first portion such that resource conflicts and service interruptions would not prevent storage 
5 of the first portion in the set top box. It is to be further understood, that the first portion could 

\— 

P be broadcast on a channel that does not later broadcast any remaining portion. The channel 
could be used for other purposes after delivery of the first portion. 

The above embodiments discuss local storage of the program. Local storage 
could be inside the set top box 120. Additionally, local storage could include a mass storage 
f%0 device that is coupled to the user location. For example, a hard drive could be coupled to the 
S set top box by a firewire interface or a server in the user location could be coupled by a 

network interface to the set top box. The user location could be a residence or a business and 
the mass storage device could be either inside or outside the structure of the user location. 

With reference to Fig. 10A, a flow diagram depicts a process for allowing 
25 viewing of NVOD programs under control by the user. In step 1004, a new two hour NVOD 
program begins on four channels 928, 932, 936, 940 with half-hour staggered start times. In 
step 1008, a half-hour portion 904 of the NVOD program is stored in the program server 132 
of the set top box 600. In step 1012, the user begins viewing the previously stored program 
904 from the beginning. In step 1016, the set top box 600 determines the channel 928, 932, 
30 936, 940 that has the remaining portion 908 of the program to allow storage of the remaining 
portions 908 before the user will need it. In step 1020, the remaining portion 908 of the 
program is stored on the program server 132. 

The embodiment of Fig. 9A and 10A, stores a NVOD program for later 
playback. The remaining portion 908 of the program is retrieved from a single digital 
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channel. About eight through fourteen compressed digital channels can be sent down a single 
6 MHz carrier channel Each digital channel, which carries audio and/or video, is 
differentiated with unique program identifiers (PIDs). In order to more quickly retrieve the 
NVOD program, any of the digital channels that contain information not presently stored 
could be downloaded from the carrier channel in parallel. For example, if eight digital 
channels had the same two-hour program playing with start times staggered by fifteen 
minutes, it would only take fifteen minutes to retrieve the remainder of the NVOD program 
by retrieving from a number of digital channels simultaneously. 

Even if the user has decided not to watch a NVOD program, the program can 
be stored for later retrieval. Once the last playtime of a NVOD program is begun, the 
remainder of the program is stored in anticipation of the user later wanting to view the 
program. If the user does not view the program in a predetermined amount of time or if 
storage space is needed, the program is erased from the program server 132. 

Capacity algorithms could be used to conserve space on the program server 
132. For example, a first-in first-out FIFO algorithm could be used to make room for new 
programs as the program server 132 becomes full. Additionally, a predetermined amount of 
free space could be reserved for new programs. Further, the user could be prompted such that 
the user could decide which programs should be retained or removed from the server 132. 

The user is informed of the programs for which the playback is controllable. 
For example, a NVOD program, which has a previously stored portion, would display an icon 
overlaid on the television screen or on a display. In this way, the user would know when a 
program can be paused, rewound or fast-forwarded. If the program server 132 is full or if the 
program is otherwise not available for playback manipulation, the icon would not appear. 

Although the above embodiment is discussed in terms of a NVOD cycle, other 
embodiments could operate differently. For example, the first portion could be recorded the 
first time a program is played from a NVOD cycle or a broadband network connection. 
When the user requests to view the program, the remaining portions could be downloaded 
from a NVOD cycle or a broadband network connection. 

With reference to Fig. 10B, a flow diagram shows a process for pre-storing a 
club program at a user location. The process begins in step 1050 where a linear schedule is 
analyzed to determine which programs to offer to the club with local playback control. 
Typically, the desirable programs are offered as club programs. Once the club programs are 
known, this embodiment transfers the whole club program to the user location. 
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In step 1054, the club programs are broadcast to the club members. The 
broadcast of this embodiment is over one or more channels. Typically, a time in the middle 
of the night is used for the broadcast. If the set top box 120 has the capability to record 
multiple channels at one time, the speed of download can be increased. It is to be understood 
that other embodiments could use a broadband network connection to download the club 
programs. 

The club programs are stored locally to the user location in step 1058. For 
example, a mass storage device associated with a residential user or business user could store 
the club programs. 

In step 1062, the user selects one of the club program for playback. The 
program can be selected from a menu or selected while watching a club program that is also 
being played in real time from the linear schedule. The set top box 120 retrieves the 
clubprogram from the mass storage device when the club program is selected for playback. 
The mass storage device is located at the user location, but could be either outside the set top 
box 120 integral to the set top box 120. 

Playback of the club program can be fully controlled by the user in step 1066. 
For example, the user can command the set top box 120 with the remote control to fast 
forward, rewind, pause the playback. Use of the club program could be limited in various 
ways during the month to comply with any contractual requirements of the copyright holder. 
Additionally, the set top box 120 would automatically erase the club program when a window 
defined for its use has expired (or some other condition has triggered) unless the copyright 
holder allows indefinite storage. 

Referring next to Fig. 11, an embodiment of a set top box 1 100 is shown 
which records a number of programs simultaneously. A receiver 1 104 produces multiple 
digital channels from a chosen carrier channel. The PIDs corresponding to digital channels 
are monitored in a plaintext MPEG signal in order to demultiplex the plurality of digital 
channels. These digital channels are coupled to a program server 1 108 who stores some or 
all of the digital channels for later playback through the display interface 524. Typically, 
only a subset of the digital channels are appropriated by the program server 1 108 for storage. 

In other embodiments, the PIDs could be ignored and all the digital channels 
corresponding to a carrier channel are stored. If the user is watching a program, a single 
decryption engine 520 in the set top box 120 is needed to decrypt a statistically multiplexed 
and encrypted MPEG signal modulated on the carrier channel. Accordingly, the decryption 
engine 520 is not available to decrypt another carrier channel containing a digital channel 
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meant for storage on the program server 1 108. To avoid this resource conflict, the 
statistically multiplexed and encrypted MPEG signal that contains digital channel meant for 
storage is written to the program server 1 108 without processing. When later playback is 
desired, the statistically multiplexed and encrypted MPEG signal is read from the program 
server 1 108, decrypted in the decryption engine 520, the desired digital channel is 
demultiplexed and the digital channel is decompressed. Finally, the decompressed digital 
signal is then formatted for display on the television. If three or more tuners were available, a 
number of statistically multiplexed and encrypted MPEG signals could be recorded at one 
time. This embodiment avoids the need to decrypt several signals at one time. 

With reference to Fig. 12 A, a block diagram of another embodiment of a set 
top box is shown which records programs from several different carrier channels 
simultaneously. In this embodiment, a satellite dish 1208 receives a number of carrier 
channels that are combined through frequency division multiplexing. For example, a satellite 
that the dish 1208 receives the carrier channels from could have thirty transponders where 
each transponder corresponds to a carrier channel. Each transponder produces a data stream 
at a rate of twenty-seven megabits per second where each digital channel generally uses two 
and a half megabits per second. Accordingly, there are approximately ten digital channels on 
each carrier channel. 

A number of program receivers 1 104 each tune to a different carrier channel in 
order to produce a number of digital channels which correspond to their respective carrier 
channel. The digital channels from each program receiver 1 104 are coupled to a select circuit 
1212. The select circuit 1212 reduces the number of digital channels to an amount that can 
be stored by the program server 1204. Once screened down, the desired digital channels 
carrying their club programs are stored in the program server 1204. After storage, the club 
programs are sent one at a time to the display interface 524 for playing on a television or 
stereo. 

With reference to Fig. 12B, a block diagram showing still another embodiment 
of a set top box 1216 that records several different carrier channels in their entirety is shown. 
This embodiment tunes to a number of carrier channels with a number of tuners 508 and 
demodulates them in a digital demodulator 512. Each digital demodulator 512 produces a 
multi-channel program stream that includes one or more digital channels. The select circuit 
1212 may reduce the number of multi-channel program streams. A program server 1224 
stores the selected multi-channel program streams. 
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A multi- channel program stream can be retrieved from the program server. A 
decryption engine 520 decrypts the multi-channel program stream to produce a plain text 
equivalent. A digital channel demultiplexer 1304 divides out the digital channels from the 
plain text multi-channel program stream. Another select circuit 1228 chooses the desired 
5 digital channel for conversion to an analog equivalent in the display interface 524. 

Although this embodiment selects among a number of multi-channel program 
streams, some embodiments could only process a single multi-channel program stream. 
Other embodiments could have multiple decryption engines, digital channel demultiplexers 
and select circuits to provide a number of digital channels from the program server. Some 
1 0 embodiments could have the cable TV operator control the select circuit such that the stored 
multi-channel program streams are controlled remotely and not by the user. 

Referring next to Fig. 13A , a block diagram illustrating an embodiment of a 
program receiver 1 104 which produces multiple digital channels simultaneously is shown. 
The tuner 508 downconverts the desired carrier channel to an IF carrier from the multiple 
H 5 carrier channels frequency multiplexed together. The digital demodulator 5 1 2 converts the 
data signal riding upon the IF carrier to a digital baseband signal which is an encrypted 
MPEG signal. The decryption engine 520 performs decryption of the digital baseband signal 
in order to produce a plaintext MPEG signal. The digital channel demultiplexer 1204 
P monitors the headers and separates the digital channels in the plaintext MPEG signal based 
1^0 upon the PIDs, Each signal from the digital channel demultiplexer 1204 corresponds to a 
O different digital channel. 

With reference to Fig. 13B, a block diagram illustrating another embodiment 
of a program receiver 1 104 is shown. In this embodiment, a digital channel is decrypted in 
the decryption engine 520 after selection by the select circuit 1 128. In contrast, the whole 
25 multi-channel program stream is decrypted in the embodiment of Fig. 13 A. It is to be 

understood that decryption could be performed on the multi-channel program stream and/or 
the digital channels contained therein in various embodiments. 

Referring next to Fig- 14, a block diagram of an embodiment of a program 
server 1404 is shown which uses buffers 1416 in order to simultaneously store multiple 
30 digital channels. The program server 1404 includes a control circuit 1408, a select circuit 
1412, digital channel buffers 1416, a multiplexer 1420, and a mass storage device 1424. 

The control circuit 1408 receives information from the controller 612 in order 
to control operation of the select circuit 1412, buffers 1416, multiplexer 1420 and mass 
storage device 1424. The control circuit 1408 selects the appropriate digital channels 1412, 
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manages the buffers 1416, multiplexes the outputs from the buffers 1416, and manages 
operation of the mass storage device 1424. Various state machines and/or microprocessors 
may be used to implement the functionality of the control circuit 1408. 

The select circuit 1412 reduces the number of digital channels received to an 
5 amount of digital channels which is stored in the program server 1404. Only a subset of the 
digital channels are generally used to transmit club programs. In this embodiment, the select 
circuit 1412 chooses four of the digital channels for archiving in the storage device 1424. 

A number of buffers 1416, one for each stored digital channel, store the 
desired digital channels. Each buffer 1416 receives its selected digital channel in serial 
10 fashion and stores the program stream until the mass storage device 1424 is ready to receive 
the program stream. The buffers 1416 are first-in-first-out (FIFO) buffers that have various 
flags to control underflow and overflow. The flags are provided to the control circuit 1408 in 
*D order to signal possible overflow and under flow situations. 
!j The multiplexer 1420 routes data from the buffers 1416 to the mass storage 

H 5 device 1424. All the buffer outputs are accepted by the multiplexer 1420, but only one of 

f~ 

these is provided to the mass storage device 1424 at a time. By sequentially connecting each 

«. 

* y buffer 1416 to the mass storage device 1424 the buffers 1416 are drained before they 
j~ overflow. The multiplexer 1420 drains the buffers 1416 according to a predetermined 
|I algorithm such as draining the fullest buffer 1424 first. 

pO The digital channels are stored in the mass storage device 1424. The mass 

S storage device 1424 only has a limited amount of storage bandwidth, meaning only a certain 
amount of data can be streamed to the storage device 1424 over time. If the storage device 
1424 is not quick enough, the digital channels will provide too much data which will 
overflow the buffers 1416. Various embodiments of the mass storage device 1424 could 
25 include one or more hard drives, tape drives, optical drives or other storage devices. Having 
multiple hard drives, for example, would allow greater storage bandwidth because incoming 
data could be divided amongst the drives. 

With reference to Fig. 15, a block diagram of another embodiment of a 
program server 1504 is depicted which uses statistical multiplexing to combine a number of 
30 digital channels into a single data stream stored on a mass storage device 1520. The control 
circuit provides control signals that select the digital channels, multiplex them together, store 
them, retrieve them, and select the desired digital channel for viewing. 

A select circuit 1512 accepts a number of digital channels and reduces that 
number. The reduced number are statistically multiplexed together using PIDs in headers to 
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distinguish the separate digital channels before combining them in a statistically multiplexed 
data stream. The mass storage device 1520 stores the statistically multiplexed data stream. 
During playback, the previously stored statistically multiplexed data stream is fed to a select 
circuit 1524 that removes the desired digital channel from the data stream. 

Referring next to Fig. 16, a block diagram shows yet another embodiment of a 
program server 1604 that uses a mass storage device 1616 that can store multiple digital 
channels at one time. A select circuit 1612 reduces the number of digital channels. The 
reduced number of digital channels are separately coupled to the mass storage device 1616 
and subsequently stored. The control circuit 1608 manages the operation of these functions. 

The mass storage device 1616 of this embodiment accepts multiple digital 
channels at one time and stores them. Either a single disk drive or multiple disk drives in the 
storage device 1616 are used for storing the digital channels. In the case of a single drive, 
there could be multiple platters and corresponding write heads. Each write head could write a 
different digital channel on its respective surface of the platter. Alternatively, a different 
drive could store each digital channel if an array of drives were used. 

The program servers of Figs. 14-16 could be located in various places. For 
example, the program server could be proximate to the content provider. Alternatively, the 
program server could be in a node that services many different user locations. 

Recording multiple channels allows storage of many programs at one time. 
Using this feature, club members could download their club programs more quickly. 
Additionally, off-peak times such at the middle of the night could be used to download these 
programs. Using bandwidth to distribute club programs at off-peak times reduces the cost of 
distribution. 

In light of the above description, a number of advantages of the present 
invention are readily apparent. Users who are club members can control playback of some or 
all linearly scheduled programs. Additionally, the newer or more often requested programs 
are available for viewing at any time. These features allow users to maximize their flexibility 
when television viewing is desired. 

A number of variations and modifications of the invention can also be used. 
In different embodiments, the programs sent to the users could be video or audio programs. 
The various embodiments described above use satellite and cable links to receive programs, 
however packet switched networks such as the Internet could also be used. Additionally, the 
control data channel could also use the Internet to communicate between the set top box and 
subscriber management system. 
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Some of the above embodiments discuss the present invention in terms of 
additional or premium content providers. In other embodiments the present invention could 
be applied to true video-on-demand services, near video on demand services, pay-per-view 
services, home shopping channels, commercial supported channels, or other television 
5 programming options. The user could simply pause, rewind or fast-forward any program on 
television on TV to switch to a prerecorded version which the user could control playback. 
Alternatively, the user could go to a menu and get access to prerecorded programs for any 
channel. 

The above embodiments store content either remotely or locally. Local 
1 0 storage is provided within a set top box. However, other embodiments could store locally in 
a number of ways. The storage device could be a video cassette recorder, a digital tape 
recorder, a hard drive, solid state storage, an optical drive, or other known storage 
<B mechanisms. The storage media could be removable or non-removable. The storage device 



could be external to the set top box and coupled thereto with a dedicated cable, wireless 



yi 5 transceiver, and/or packet switched network. 

£ Some of the above embodiments are discussed in the context of cable 



television systems, but other content providing techniques could be used. As discussed 

*f above, digital satellite broadcast could be used Additionally, wireless, telephone or power 

Q 

U line content distribution using digital or analog signals could also be used in addition to other 
,=j£0 broadband distribution techniques. 

f3 Although some of the embodiments discuss a set top box separate from a 

television display, it is to be understood other embodiments could include the set top box 
functionality as part of another component. For example, the set top box could be integrated 
into the television set. 

25 Also, although some of the embodiments discuss the use of a remote control 

for activating certain functions, it is te be understood that other embodiments may include 
alternative methods for activating those functions. For example, voice activation, among 
other alternatives, may be used for such activation. 

In one embodiment of the invention, access to club programs by club members 

30 is unlimited, in the specific sense that access to club programs may be acquired at any time 
by any club member. In other embodiments, access to club programs, even to club members, 
may be restricted. For example, within a certain period of time (such as a month), a 
numerical limit may be imposed on the number of times that a particular club program is 
accessed or viewed by a club member. As used herein, a distinction is made between 
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accessing a club program and viewing a club program. Accessing a club program refers to 
any retrieval of the club program for any period of time, no matter how brief. Viewing a club 
program instead refers to retrieval of the club program for at least a specific length of time 
and within a certain timeframe. For example, a 'View" may be defined as retrieval of a club 
program for longer than five minutes within a 24-hour period. Thus, with such a definition, a 
user who retrieves a particular club program at, say, seven distinct times on a given day for 
only four minutes at a time has accessed that club program seven times but not viewed it at 
all. Similarly, a user who retrieves and watches that club program in its entirety seven times 
on a given day has accessed that club program seven times but viewed it only once. 

More complex club arrangements may have different limitations for different 
club programs: on a completely individual basis, according to some grouping of the club 
programs, or as a hybrid between individual and grouped assignments. The inclusion of such 
limits may allow the club programs to be provided in accordance with contractual 
arrangements with their copyright holders when such contractual arrangements restrict the 
number of times that a given program may be accessed or viewed. The effect of such limits 
is incorporated within the process for accessing club programs as described above, for 
example in the context of Figs. 7 - 8B. Among other steps, an attempt to access a club 
program by a user initiates a determination of which program may currently be showing to 
the user as part of a linear programming schedule, whether that program is available as a club 
program, and whether the user is authorized to view that club program. 

Thus, in one embodiment, each of the club programs is assigned a fixed access 
or view limit, which is stored by the subscriber management system 124 and/or the program 
request database 136. Certain embodiments include the assignment of a very large limit so 
that the club member is effectively given unlimited access to those particular club programs 
with that large limit. In other embodiments, the limit is set equal to the number of times the 
particular club programs appear in the regular fixed schedule. The subscriber management 
system additionally records the number of times that the club program has been accessed 
from a particular set-top box 120. When a club member attempts to access a club program, a 
comparison is made by the subscriber management system 124 between the number of 
accesses or viewings that have been recorded against the authorized number. If the 
prescribed limit has been reached, access is denied; conversely, if the prescribed limit has not 
been reached, access is granted. 

In another embodiment, the access or view limit is assigned within the 
subscriber management system 124 according to grouping categorizations. Such 
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categorizations may be based, for example, on subject genre, content rating, or quality rating, 
among other criteria. Thus, for example, in one embodiment, all club programs that are 
directed specifically at children may be given the very large limit value so that access to such 
children's programming is unlimited for club members. In hybrid embodiments, the access 
or view limit is assigned according to grouping categorizations for some of the club programs 
and assigned on an individual basis for other club programs. In still a further embodiment, 
the access or view limit is applied globally to all of the club programs, thereby acting so that 
the number of accesses or views of club programs is absolutely limited. 

Various of these embodiments may be combined as different levels of service 
within the club, having different costs to the club members. In this way, the fee that a club 
member pays to access the club programs may be graduated according to the level of access 
that is provided. The information relating to the particular access each club member is 
afforded is recorded within the subscriber management system 124 for use as described 
above when a user attempts to access one of the club programs. This information may 
additionally be used to augment the service on a VOD-type basis in those cases where the 
user wishes to access a specific club program exceeding the scope of his service. In such 
instances, the additional access requested by the user may be provided while including a 
surcharge. 

For example, if the user has an arrangement that provides access to 10 views 
of club programs within a given month, but wishes to view an eleventh club program in that 
month, he may provided the additional access by agreeing pay the surcharge. Such additional 
access is provided after the subscriber management system 124 verifies that the user has 
reached the limit of his arrangement and presents the user with information describing the 
additional cost imposed for the supplementary access. 

Limits may also be used in other embodiments in order to implement 
promotional features. For example, where a user has met certain predetecmined criteria, such 
as maintaining a club-access arrangement for a certain period of time, the limits may be 
adjusted by the subscriber management system 124 to provide additional access to certain 
club programs as a bonus. Thus, if a user has met predetermined criteria to quality for, say, a 
bonus of unlimited access to music videos, the subscriber management system 124 increases 
the limit for music videos for that user to a very large value for a period of time called the 
bonus period. During the bonus period, the user may then access or view all club programs 
categorized as music videos whenever and as frequently as he wishes. 
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There are different ways in which the limits may be implemented in different 
embodiments. In one embodiment, the subscriber management system 124 associates one or 
more set-top boxes 120 with a club-access arrangement This may be appropriate, for 
example, where a single household or business has multiple set-top boxes 120 for multiple 
televisions. The subscriber management system 124 associates each of those set-top boxes 
120 with a particular limit scheme, whether that limit scheme be based on individual limit 
assignments, group categorizations, hybrid arrangements, or otherwise. An access or view is 
recorded whenever a club program is accessed or viewed from any of the multiple set-top 
boxes 120 associated with that arrangement. In this way, for example, access to club 
programs may be provided to households having multiple set-top boxes 120 on the same 
basis as provided to households having only a single set-top box 120. 

In still other embodiments, the user may be given an option to purchase a copy 
of a club program permanently. When such a purchase arrangement is permitted by the 
copyright holder, upon agreement to pay a purchase fee, the subscriber management system 
124 authorizes the user to retain a permanent copy. Accordingly, the user may copy a club 
version of the club program onto another device, such as a PVR, VCR, orremovable media, 
or may copy it by transmitting electronically such as by email, or otherwise. Alternatively, in 
embodiments where the club program is already stored at the user's set-top box 120, the 
subscriber management system 124 may direct the user's set-top box 120 to retain the copy 
of the purchased club program permanently. 

In some of the above embodiments, the content provider selects the programs 
that are stored at the user location as part of the club. This process could be refined in other 
embodiments such that only some of the club programs are stored based upon the user's 
preferences. For example, the user could specify interesting categories or genres and only 
those club programs would be recorded. Without specifying preferences by the user, the 
viewing habits could be monitored in another embodiment. A profile of the user would be 
used to determine what club programs should be recorded. The user could be actively 
queried to create this profile or could be passively monitored to create this profile. The 
profiling could take into account that multiple viewers may be associated with a user location 
and programs should be recorded according to a composite profile for the multiple viewers. 

The foregoing description of the invention has been presented for the purposes 
of illustration and description and is not intended to limit the invention. Variations and 
modifications commensurate with the above description, together with the skill or knowledge 
of the relevant art, are within the scope of the present invention. The embodiments described 
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herein are further intended to explain the best mode known for practicing the invention and to 
enable those skilled in the art to utilize the invention in such best mode or other 
embodiments, with the various modifications that may be required by the particular 
application or use of the invention. It is intended that the appended claims be construed to 
include alternative embodiments to the extent permitted by the prior art. 
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